Using various chromatographic methods, one new sesquiterpene quinone named smenohaimien F (1) and five known, neodactyloquinone (2), dactyloquinone C (3), dactyloquinone D (4), isoamijiol (5), and amijiol (6), were isolated from the marine sponge Smenospongia cerebriformis Duchassaing & Michelotti, 1864. Their structures were elucidated by 1D-, 2D-NMR spectroscopic analysis, HR-ESI-MS, and by comparing with the NMR data reported in the literature. The cytotoxic activities of the all compounds were evaluated on five human cancer cell lines, LU-1, HL-60, SK-Mel-2, HepG-2, and MCF-7. Compound 4 was found to exhibit significant cytotoxic activities on all tested human cancer cell lines with IC 50 values ranging from 0.7 to 1.6 µg/mL.
Marine sponges have been a prolific resource of huge diversity of secondary metabolites over the past 50 years of discovery. Chemical investigations from marine sponges Smenospongia (Thorectidae family) have received great attention. The isolates belong to sesquiterpenoids, polyketides, indole alkaloids, and phenyl alkenes [1] [2] [3] [4] . In addition, these compounds have been proposed to have a number of biological effects, including cytotoxic [2] [3] [4] , and anti-microbial activities [5] . In the course of our research on the isolation of cytotoxic metabolites from the marine sponges, we have found the Smenospongia cerebriformis extract exhibited significant cytotoxic activity against HL-60 human leukemia cancer cells. Herein, we describe the isolation and structural elucidation and cytotoxic activity of one new and five known compounds from S. cerebriformis.
Compound 1 was purified as a white amorphous powder with a molecular formula of C 21 H 27 O 3 N as shown by a pseudo-molecular ion peak at m/z 342.2070 [M+H] + (calcd for [C 21 H 28 O 3 N] + , 342.2064) observed in the HR-ESI-MS. The 1 H-and 13 C-NMR data of 1 exhibited the characteristic resonances for a 4,9-friedodrim-4(11)-enetype sesquiterpene framework [6] and a quinone residue unit. Comparison of the 13 C-NMR data of 1 with those of dactyloquinone D (4) [7] showed that the methoxy group at C-20 was replaced by amino group. The HMBC correlations between H-11 (δ H 4.48 and 4.52) and C-3 (δ C 32.6)/C-4 (δ C 158.6)/C-5 (δ C 39.9); between H-12 (δ H 1.11) and C-4 (δ C 158.6)/C-5 (δ C 39.9)/C-6 (δ C 31.2) confirmed the positions of the double bond at C-4/C-11 and the methyl group at C-5 ( Figure 2 ). The HMBC correlations from H-13 (δ C 1.24) to C-7 (δ C 30.4)/C-8 (δ C 84.9)/C-9 (δ C 37.0); from H-14 (δ C 1.06) to C-8 (δ C 84.9)/C-9 (δ C 37.0)/C-10 (δ C 44.7)/C-15 (δ C 27.7) confirmed the presence of two methyl groups at C-8 and C-9. The known compounds were identified as neodactyloquinone [8] (2), dactyloquinone C (3) [7] , dactyloquinone D (4) [7] , isoamijiol (5) [9] , and amijiol (6) [10] (Figure 1 ) by comparison their NMR and MS data with the reported values in the literature. All the isolated compounds were evaluated their cytotoxic activities against five human cancer cell lines, including LU-1, (Human lung carcinoma), HL-60 (Promyelocytic leukemia), SK-Mel-2 (Human melanoma), HepG-2 (Human hepatocellular carcinoma), and MCF-7 (Human breast carcinoma) [11] . As the results, compound 4 showed significant cytotoxic activities on five human cancer cell lines with IC 50 values ranging from 0.7 to 1.6 µg/mL. Compounds 1 and 3 showed moderate cytotoxic activities.
Experimental
General: NMR, Bruker DRX 500 spectrometer; HR-ESI-MS, AGILENT 6550 iFunnel Q-TOF LC/MS system; Optical rotations, Jasco DIP-370 automatic polarimeter.
Sponge material:
The sponge Smenospongia cerebriformis (Duchassaing & Michelotti, 1864) was collected in Quang Tri, Vietnam in August 2015 and identified by Prof. Do Cong Thung, Institute of Marine Environment and Resources, VAST. A voucher specimen (HM08.2015-2) was deposited at the Institute of Marine Biochemistry, VAST.
Extraction and isolation:
The sponge S. cerebriformis was ultrasonically extracted with MeOH and then removed solvent under reduced pressure to give MeOH extract. This extract was suspended in water and then partitioned with CH 2 Cl 2 to give the CH 2 Cl 2 (SPD) and water (SPW) extracts after removal of the solvents in vacuo. SPD was chromatographed on a silica gel column and eluted with a gradient solvents of n-hexane -acetone to yield fractions, SPD1-5. SPD2 was chromatographed on an RP-18 column eluting with acetone−H 2 O (1.5 : 1) to obtain subfractions, SPD2A-D. SPD2B was subjected on a silica gel column eluting with n-hexane−EtOAc (3 : 1) to yield 1 (18.0 mg). SPD3 was chromatographed on a silica gel column eluting with n-hexane -ethyl acetate (3 : 1) to give fractions, SPD3A-E. SPD3D was applied to a silica gel column eluting with nhexane -EtOAc (2:1) to give 2 (10.0 mg) and 4 (12.0 mg). SPD5 was subjected to a silica gel column using dichloromethane -EtOAc (10:1) as eluent to give SPD5A-D. Furthermore, SPD5B was firstly chromatographed on an RP-18 column eluting with acetone -water (2 : 1) and then further purified on a silica gel column eluting with dichloromethane -acetone (12 : 1) to yield 3 (11.0 mg). SPD5A was chromatographed on a silica gel column, eluting with n-hexane -EtOAc (5 : 1) to give fractions SPD5A1-2. SPD5A1 was further purified on a silica gel column eluting with n-hexane -acetone (5 : 1) to yield 6 (16.0 mg). SPD5A2 was purified on a silica gel column eluting with n-hexane -acetone (4 : 1) to yield 5 (11.0 mg). 
